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The present invention relates to a piston compressor comprising (a) at least one fixed cylinder (1) which is positioned essentially 
parallel with respect to a central axle (8), in which cylinder (1) a piston (3) is moveably mounted; (b) a tumble disc (2) with a centre (9) 
which is located on the central axle (9), which tumble disc (2) is tiltably mounted in all directions; and c) with respect to the central axle 
(8), axial, ball beared component (6) which is rotatably mounted and excentrically coupled to the tumble disc (2). 
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Piston compfAssnr 

The present invention relates to a novel piston 

compressor. 

The piston compressor of this invention 
presents the advantage that notwithstanding the presence of a large 
number of cylinders as compared to the conventional piston compressors, 
its weight and volume can be significantly reduced. With the present 
invention, the volume and weight of the piston compressor can be reduced 
with at least 75%. The piston compressor of this invention presents the 
additional advantage that it operates almost noise and vibration free. 

Because the piston rods execute a 
displacement which is mainly rectilinear, almost no lateral pressure is 
exerted to the pistons, thus reducing friction losses and wearing so that 
almost no friction losses occur. 

With the piston compressor of the present 
invention, the compression and flow rate can be adjusted, either 
individually or simultaneously, either manually, electronically, electrically or 
computer controlled, without necessitating the use of additional pressure 
relief valves or the like. 

The piston compressor of this invention 
comprises (a) at least one fixed cylinder which is positioned essentially 
parallel with respect to a central axle, in which cylinder a piston is 
moveably mounted; (b) a tumble disc with a centre which is located on the 
central axle, which tumble disc is tiltably mounted in all directions; and a 
with respect to the central axle 8, axial, ball beared component 6 which is 
rotatably mounted and excentrically coupled to the tumble disc. 
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The tumble disc can be moved along the 
direction of the axle through a worm drive. Depending on the direction in 
which the tumble disc is displaced, the tumble disc is capable of increasing 
or decreasing the cylinder volume and controlling the length of stroke of 
5 the piston, thus adjusting the compression and flow rate. 

The displacement mechanism of the tumble disc 
comprises a piston which is moveable in a cylinder. One end of the piston 
is hingedly connected to the piston rod, the other of the piston is hingedly 
connected to the tumble disc. The displacement mechanism of the tumble 
10 disc further comprises an axial ball beared rotatable component which is 
excentrically connected to the tumble disc. 

The invention is further elucidated in the 
attached figures and description of the figures without being limited 
thereto. 

15 In figure 1, a cross section of a preferred 

embodiment of the piston compressor of the present invention is shown. 

In figure 2, a circular positioning of the cylinders 
within the piston rod is shown. 

The piston compressor shown in figure 1 
20 comprises at least one, preferably eight cylinders 1 mounted along a circle. 
The cylinders 1 are preferably mounted in a common cylinder block 7 and 
mounted along a circle which extends around the central axle 8 of the 
cylinder block 7. 

The embodiment of the piston compressor 
25 shown in figure 2 comprises a tumble disc 2 which is rotatable in all 
directions, under a fixed angle. Each cylinder 1 comprises a piston 3 which 
is moveable within the cylinder 1. Each piston is connected at one end to 
the hingedly mounted piston rods through a hingeable ball 13, and at the 
other end to the tumble disc 2. The piston compressor further comprises a 
30 rotatable part 6. The tumble disc 2 is excentrically coupled to the rotatable 
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part 6. The tumble disc 2 comprises a centre 9. The tumble disc 2 is 
mounted under a fixed angle with respect to the central axle 8 and is 
tiltably mounted around its centre 9 on the axle 8. In order to allow a 
smooth displacement centre 9 is connected through a cardan joint 10 or an 
s equivalent joint. 

The rotatable part 6 is axially placed with 
respect to the central axle 8 and ball beared. The rotatable part 6 and the 
tumble disc are preferably coupled to each other through meshing parts 
which are rotatable and moveable with respect to each other along the 

10 central normal 14 of the tumble disc 2. Thereto, the tumble disc comprises 
a protruding axle part 15 that extends along the central normal 14 and fits 
into a seating 16 in the rounded tip of the rotatable part 6. 

The cardan joint 10 or its equivalent, is 
supported by a support 12 which is slideable within the support block 7. 

15 The sliding axes 17 which are fixed to the supporting block 7 allow that the 
supporting part 12 can be rotated around the central axle 8. 

The supporting part 12 has an internal thread 
18, which is trapezoid in the embodiment shown in figure 2, but which can 
be made in all kinds of worm like threads. The worm spindle 19 is fixed by 

20 a cover plate 20. At the end of the worm spindle 19, for example a gear 
wheel 21 can be mounted, which, may be driven by a second gear wheel 
22 mounted on the axle of a servo motor 23. Gear wheel 21 can be a 
worm wheel, in which case the gear wheel 22 is replaced by a worm 
spindle attached to a servo motor 23 or step motor. In stead of a gear 

25 wheel 22, use can be made of a handle, so that the worm spindle 19 can 
be manually, externally rotated. 

The servo motor 23 is preferably controlled by a 
programmed computer, microprocessor or P.L.C. 24, which receives its 
data from a t mperature registration device 25, pressure gauge 26 and a 

30 flow meter 27. The servo motor 23 can also be controlled by a control 
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panel 28. The driving motor for driving the computer also receives data 
from the computer, microprocessor or P.L.C 24. 

The manner in which the compressor functions 
can be derived from figure 1. In case the axle 30 is driven by the drive 
5 motor 29, the protruding axle part 15 will be execute a circular 
displacement, as a consequence of which the tumble disc 2 will be tilted 
and the piston executes a reciprocating movement, going up and down. 
The piston compressor comprises the required inlets 31, inlet valves 32, 
outlets 33 and outlet valves 34, so as to obtain the compression effect. 
10 According to a preferred embodiment of figure 

1, the chambers of the cylinders are filled almost twice. When the piston 3 
is moved to the upper dead point, the lower part of the chamber below the 
piston can be filled through the opening 31. During the downward 
movement of the piston, an under pressure is created above the piston 3, 
15 as a consequence of which valve 32 is opened and the cylinder is filled 
with gas or air. Thereby, a pressure is created below piston 3 until the 
piston 3 has reached its lowest dead centre point. At that point, the inlet of 
channel 36 is opened, so that the compressed gas (for example air) is 
freed in the cylinder, as a consequence of which this cylinder 1 contains 
20 almost the double volume of gas, at only a half stroke. This results in a 
higher yield of the piston compressor. 

In the piston compressor of this invention, the 
adjustment of the centre 9 of the tumble disc is rather special. By rotating 
the worm spindle 19, the support 12 is moved forward or backward, 
25 depending on the direction in which the worm spindle 19 is rotated. 
Thereby the volume of the cylinder chamber is increased or decreased. In 
that way the pressure and flow rate can be adjusted according to the data 
that have been programmed in the computer, microprocessor of PLC 24, 
which then start a servo motor 23 for determining the correct position of 
30 the support point 9. 
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When the support 12 is pulled back by the worm 
spindle 19, which worm spindle 19 is rotated by the servo motor 23, the 
angle of the axis as varied and the length of the stroke is varied. This is 
possible through a self aligning bearing 16. In that way the energy 
5 consumption can be reduced to a minimum when a low pressure and/or 
flow rate are required. 

The present invention is not limited to the 
example and drawings described above. 

10 



BNSDOCID: <WO 0053927 A2J_> 



WO 00/53927 



PCT/BE99/00033 



CLAIMS. 

1. A piston compressor characterised in that it 
comprises (a) at least one fixed cylinder (1) which is positioned essentially 
parallel with respect to a central axle (8), in which cylinder (1 ) a piston (3) 
5 is moveably mounted; (b) a tumble disc (2) with a centre (9) which is 
located on the central axle (9), which tumble disc (2) is tiltably mounted in 
all directions; and a with respect to the central axle (8), axial, ball beared 
component (6) which is rotatably mounted and excentrically coupled to the 
tumble disc (2). 

10 2. A piston compressor as claimed in claim 1 , 

characterised in that centre (9) of the tumble disc (2) is hingedly mounted 
within said piston compressor. 

3. A piston compressor as claimed in claim 1 or 
2, characterised in that the tumble disc (2) is hingedly attached by means 

15 of a cardan joint (10). 

4. A piston compressor as claimed in any one of 
claims 1 to 3, characterised in that the piston (3) comprises a piston rod 
(4), which is hingedly connected to the piston (3) and the tumble disc (2) 
through a ball joint (5, 13). 

20 5. A piston compressor as claimed in any one of 

claims 1 to 4, characterised in that the piston (3) comprises a piston rod (4) 
which is hingedly mounted in the pistons (3) through ball joints (13). 

6. A piston compressor as claimed in any one of 
claims 1 to 5, characterised in that the rotatable part (6) and the tumble 

25 disc (2) are coupled to each other through meshing parts which are 
rotatable and moveable with respect to each other along a normal through 
the central normal (14) of the tumble disc (2). 

7. A piston compressor as claimed in claim 6, 
characterised in that the meshing parts comprise an axle part (15) of the 

30 tumble disc (2), which axle part (15) extends parallel to the normal (14) 
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and is provided on the tumble disc (2), and a seal for this axle part, which 
is applied in the rotatable component (6) under an angle. 

8. A piston compressor as claimed in claim 7, 
characterised in that the axle part (15) of the tumble disc (2) is mounted in 

5 the bearing (16) of the rotatable component (6) through a ball joint (37). 

9. A piston compressor as claimed in any one of 
claims 1 to 8, characterised in that it comprises a control mechanism 
comprising a worm shaft (19) and a support (12) positioned by a cover 
plate (20), whereby the tumble disc (2) is movably mounted at its centre 

10 point (9) along the central axle (8), wherein the piston rods (4) are 
connected to the tumble disc (2) and are moveable together with the 
tumble disc (2) and the pistons (3) are connected to the piston rods (4) and 
are moveable together with the piston rods (4). 

10. A piston compressor as claimed in claim 6, 
15 characterised in that it comprises a built in control mechanism which is 

driven by a servo motor (23), through gear wheels (21) and (22). 

1 1 . A piston compressor as claimed in claim 9 
or 10, characterised in that the control mechanism is provided with means 
for either manually, electrically by means of a switchboard, electronically 

20 by a programmed computer, a microprocessor or P.L.C. (24), controlling 
the control mechanism. 

12. A piston compressor as claimed in 
characterised in that it comprises a drive motor (29), the rotational speed 
of which can be controlled by means of a switch board, a programmed 

25 computer, a microprocessor or P.L.C. (24). 

13. A piston compressor as claimed in claim 11 
or 12, characterised in that the programmed computer, microprocessor or 
P.L.C. (24) are controlled by a temperature sensor (25), a pressure sensor 
(26) or a flow rate sensor (27). 
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